Introduction
from members due to tariff reduction, and trade diversion occurs when imports from a member replace cheaper price imports from non-members (Zidi and Dhifallah, 2013) . According to Viner (1950) , FTA would generate benefit if the magnitude of trade creation is more significant than trade diversion; while it would be detrimental if the magnitude of trade creation is smaller than trade diversion. FTA promotes prosperity when trade creation outweighs trade diversion effects.
The other primary issue on this topic is the level of data analysis. Some analyses related to trade creation and trade diversion effects applied aggregated trade data. According to French (2011) , using disaggregated data does not only allow identifying effects on single product groups, but it can be used as a basis to calculate aggregated trade costs more accurately. Thus, the analysis is likely more appropriate if applying disaggregated data as done by Yang and Martinez-Zarzoso (2014) , Jayasinghe and Sarker (2008) , and Okabe and Urata (2014) .
This study attempts to investigate the impact of AKFTA establishment on the Indonesian export of manufacturing goods by taking into account the two issues mentioned above as the main contribution. By utilizing panel data with fixed effects approaches, this study tries to deal with the unobserved heterogeneity problem. To the best of authors' knowledge, this is the first work to attain ex-post unbiased estimates of AKFTA implementation on Indonesian manufacturing goods considering the endogeneity bias of this trade policy. Moreover, this study estimates the model using both aggregated data for total export of manufacturing goods and disaggregated data for five categories of manufacturing products: primary products, natural-resource intensive products, unskilledlabor intensive products, technology-intensive products and human-capital intensive products. This paper organized as follows. First, the overview of Indonesian manufacturing products and AKFTA in general. This overview along with literature review on the use of gravity model to investigate the impact of FTA implementation. Second, the methodology of the study and data for estimating the result. Finally, the results are discussed, followed by the conclusion and policy implications.
Method
This study utilizes panel data of bilateral trade flows between Indonesia and 20 tradepartner countries covering a 26-year period dating from 1992 to 2015 at both aggregated and disaggregated level. All export values taken from the United Nations Commodity Trade (UN-COMTRADE) database, a very comprehensive statistics database on international trade in goods; World Integrated Trade Solution (WITS), an integrated trade database provided by World Bank that compiles trade database from various sources (e.g., WTO, ITC); and are based on the Standard International Trade Classification (SITC) under Revision 2 in nominal values. GDP data in nominal values, nominal exchange rate, consumer price index (CPI), and trade openness obtained from the World Bank Development Indicators and International Monetary Fund. This paper takes bilateral distance data between trade partners from the CEPII database. A standard gravity model contains at least two independents variables, Gross Domestic Product (GDP) as a proxy of economic size, and distance as a proxy for transportation cost. In this case, variable distance is modified into remoteness. This paper applies a natural log for export, GDP, remoteness, real exchange rate and trade openness to control variability of each variable. The transformed value is possible to interpret the slope coefficient i as the elasticity of dependent variable (Y) with respect to independent variables (X), that is, the percentage change in X will give percentage change in Y. The baseline augmented gravity model is given by:
(1) represents export value regarding U.S. dollars from country i to country j at time t represents a nominal gross domestic product in US dollars of country i at time t represents a nominal gross domestic product in US dollars of country j at time t denotes remoteness of country i at time t denotes remoteness of country j at time t denotes trade openness index of country i denotes the real exchange rate between country i and country j in year t dummy variable equals to 1 after 2007 if country i and j in year t is a member of AKFTA (Indonesia and trading partners); is 0 if otherwise dummy variable equals to 1 after 2007 if exporter country i in year t is a member of AKFTA (Indonesia) and importer country j is a non-member of AKFTA (trading partners); is 0 if otherwise Yang and Martinez-zarzoso (2014) In gravity model, the use of FTA dummy variables can be problematic due to endogeneity. International trade studies emphasize that trade policy should be treated as an endogenous rather than an exogenous variable (Baier and Bergstrand, 2007; Magee, 2008) . Urata and Okabe (2014) said that endogenous bias might come from omitted variables included in the error term such as policy-related conditions to form an FTA. Baier and Bergstrand (2007) employed country-pair effects to account for the endogenous FTA variables in gravity regressions. Egger and Nigai (2015) , Agnosteva et al., (2014), Piermartini and Yotov (2016) showed that country-pair effects lead to a better measure of bilateral trade costs compared to the standard of gravity variables. Furthermore, the model includes time effects, using the idea of Yang and Martinez-zarzoso (2014) that those effects may control for macroeconomic conditions which vary among countries, such as the presence of a financial crisis in the particular country. The first specified model is:
In this model, represents country-pair effect, and represents time effect.
Additionally, the second model followed Matyas (1997) who proposed the use of country-specific and time effects to account for the multilateral resistance (MR) terms since they are not observable to produce theoretically consistent results. MR terms refer to all trade barriers faced by each country with all trading partners which should be included in the model to attain accurate estimates (Adam and Cobham, 2007) . The basic idea is that the effects may capture all the individual time-invariant of exporters and importers that omitted in the model. Following the idea, the second models specified as: (3) is an exporter-specific effect, is an importer-specific effect, and is time effect.
Furthermore, this study applies the time-varying fixed effects motivated by the methods of Anderson and van Wincoop. More recently, Olivero and Yotov (2012) showed that individual time-varying fixed effects should account for the MR terms in the gravity model with panel data. According to Yang and Martinez-zarzoso (2014) , the panel data specification allows controlling for both time-varying and time-invariant heterogeneity by introducing country-time effects while maintaining the country-pair fixed effects. Thus, the model specified as: (4) Here, denotes the set of country-pair fixed effects; and denotes exporter-year dummies and importer-year dummies, respectively, which control other unobservable country-specific factors that may influence bilateral trade (Piermartini & Yotov, 2016) .
Result and Discussion

Empirical Results on Indonesian Total Export
Panel data tend to suffer from heteroscedasticity. According to Zidi and Dhifallah (2013) . In the presence of heteroscedasticity, the estimates of the trade effects will be biased and inconsistent in log-linear form with the OLS estimator, as shown by Silva and Tenreyro (2006) . Similarly, errors should not correlate for each in panel data analysis (Zidi and Dhifallah, 2013) . The data used in this paper suffers from this problem due to the result of tests for both heteroscedasticity and autocorrelation. This study uses robust standard error in First, the basic Equation (1) is estimated using a pooled OLS estimation by excluding time and individual dummy variables from the model. OLS technique solely pools all the data together but does not allow the distinction between specific trading pairs (Yang and Martinez-zarzoso, 2014) . The basic augmented gravity model then regressed by applying the combination of fixed effects since the Hausman test also suggests that fixed effects are more appropriate for the data on total exports. Kepaptsoglou et al., (2010) stated that the most pertinent research for developing gravity models had applied fixed effects approaches since the seminal work of Anderson and Van Wincoop on theoretical foundations of the gravity models to adequately account for the endogeneity bias. This paper conducts this technique as a benchmark for other specifications as shown in Table 2 Column (1). The results of Pooled OLS for total exports are significant for almost all of the explanatory variables with expected signs. The basic independent variables of the gravity model, GDP of the exporter, GDP of importer and trade openness, are found to have significant positive effects on exports as expected, while the sign of remoteness for both exporter and importer are negative, in line with the theory. However, the coefficient of the real exchange rate is negative, in contrast with the theory. In a model with a wide range of time, the real exchange rate is advisable to measure the competitiveness of exporting countries (Carrere, 2006; Trotignon, 2012 ). An increase in bilateral exchange rate, which is a depreciation of the domestic currency against the foreign currency, leads to an increase in bilateral trade regarding export (Narayan and Nguyen, 2016 ) and a decrease concerning import. Thus, it should have a positive sign on export and the negative sign on import (Jugurnath et al., 2007) . A contra-intuitive sign reflects a weakness of trade elasticity (Trotignon, 2012) .
One possible explanation is that a negative sign of this variable regarding exports may have a correlation with the competitiveness of domestic products compared to other countries which have a higher quality of the same products. As a result, the exports volume will decrease if domestic products have lower quality than products of other countries. The other explanation is that the economic condition of trading partners. If trading partners of Indonesia also experience the depreciation of their domestic currency, but with the higher magnitude, then, this condition likely reduces the Indonesian exports competitiveness, resulting in a reduction of Indonesian exports volume in the presence of depreciation.
The coefficients of fta1 and fta2 are also significant. Dummy fta1 has a positive sign meaning that there is trade creation between Indonesia and member countries. A schedule for tariff reduction possibly makes the volume of exports go up when tariffs gradually become 0. Dummy fta2 has a significant negative sign, meaning that there is trade diversion of export destination from Indonesia to non-member countries. However, since there are problems with the existence of heteroscedasticity, autocorrelation, and heterogeneity based on the test results, the results are likely biased.
The results of the regression with the fixed effects model presented in Table 3 .1 in Column (2). The results are mostly the same as with Pooled OLS results where all of the explanatory variables have significant coefficients, except for coefficient of dummy fta1 and remoteness exporters. Both coefficients become statistically insignificant. However, dummy fta2 remains significant and has negative signs, meaning that there was a trade diversion with non-member countries. In this case, Indonesia exports might divert to member countries of AKFTA replacing the previous trade flows from non-members.
Moreover, GDP nominal for exporter and importer have positive and significant results. If exporter GDP increases by 1 %, exports will increase as much as 0.60 %. Next, a 1 % increase in partner's GDP will increase exports by 0.66 %. In this case, GDP positively impacts trade. Trade openness in this model has a positive sign and significant. If trade openness increases by 1%, exports will grow by 0.14 %.
Afterward, using the LSDV method of fixed effects, three models of Indonesian exports are estimated to achieve better results. As done before, Column (3) presents a fixed effect model with country-pair ( ) and time dummies ( ), Column (4) illustrates a model with time effects ( ) and country-specific effects ( ) and Column (5) shows a model with country-year ( ) and country-pair ( ) effects. The results in Column (3), applying country-pair ( ) and time dummies ( ), are almost similar to those in Column (2). Almost all of the explanatory variables have significant coefficients at the 1% level with the expected signs, except for remoteness exporters and dummy variable fta1 that become statistically insignificant and the real exchange rate that has an unexpected sign. In this case, GDP exporter, GDP importer and Trade openness have higher magnitudes than in Column (2). Trotignon (2010) stated that when a pair of economies is close to its trade partners, they would tend to trade more than two countries that are separated by the same distance but geographically near to other markets. Silva & Tenreyro (2006) stated that the most remote countries tend to trade more between each other because they do not have alternative trading partner.
Slightly different with the results of the fixed effects model considering time effects ( ) and country-specific effect ( ), the coefficients of fta1 in Column (4) are getting positive and statistically significant and are also higher in magnitude than in columns (2) and (3). The coefficient sign of fta2 remains negative. The positive coefficient of fta1 indicates that the AKFTA has caused an intra-regional trade creation effect and increased the welfare of member countries. The dummy of fta2, which represents exports from AKFTA member countries to non-member countries, displays a significantly negative coefficient, which indicates reducing exports for the countries outside the trade bloc. As fta1>0, fta2<0 and fta1<fta2, a diversion effect regarding exports is identified in this model. For other variables, all coefficients are statistically significant at the 1% level. All coefficients had the expected signs except the real exchange rate. However, variable remoteness exporter is omitted.
Furthermore, as the dummy variables fta1 and fta2 vary in three dimensions (i, j, and t), Baier and Bergstrand (2007) suggested to include two types of dummy variables to control everything else, i.e., exporter-year and importer-year ( ) and country-pair ( ) effects altogether. By doing so, the model controls for all determinants that vary in those dimensions with it and jt (such as GDP, real exchange rate, and trade openness in country i and j) and also the time-invariant effects between two countries. The results of a model with country-year ( ) and country-pair ( ) effects are presented in Column (5). All coefficients of variables are significant at 1% except for real exchange rate and fta1 that are insignificant. All coefficients have the expected signs except for the real exchange rate variable. The coefficient of fta2 has negative and significant signs.
Empirical Results on Export of Indonesian Manufacturing Goods
Based on the previous results, the analysis for disaggregated data of Indonesian manufacturing export will regressed by using fixed effects model with country-pair and country-year effects only. The regression results presented in Table 3 . In Column (1), coefficients of all of the variables are significant at the 1% level with expected signs, except for the real exchange rate, which has a converse sign, negative, and dummy fta2 that becomes insignificant. For the main variable GDP, if the GDP exporter increases by 1%, total exports will increase as much as 0.61%. After that, a 1% increase in the GDP importer will increase total exports by 0.64%. In this case, GDP positively impacts trade. In the event of remoteness, both the remoteness exporter and importer have a negative sign. As a proxy for transportation cost, if there is a 1% increase in these variables, then the total exports of Indonesia will decrease by about 1.17% and 1.60%, respectively. The volume of exports of Indonesian manufacturing goods will decline if the trade cost increases. In the case of trade openness, it has a statistically significant coefficient and a negative sign. If there is 1% increase in this variable, consequently, the total export volume will go up 0.13%.
Moreover, the real exchange rate also has a negative sign, in contrast with the theory, even though the coefficient is significant. Devadason (2010) said that the real exchange rate could measure the competitiveness of the exporting country against its partner. The negative sign may correlate with the competitiveness of domestic products compared to other countries. It will reduce the number of export if the domestic products have lower quality than the products from other countries. If the real exchange rate of the Indonesian Rupiah to the currency of its partner increases by 1%, exports to Indonesia will decline by 1.60%.
Furthermore, the coefficient of fta1 is not significant, but the coefficient of fta2 remains statistically significant at the 1% level Dummy fta1 has insignificant sign meaning that there is no evidence for trade creation effect between Indonesia and member countries for total export of manufacturing goods. The coefficient sign of fta2 is negative, which means that when the trade partner is a non-member of AKFTA, Indonesian exports to this particular country will be smaller than those who are a member of AKFTA. The coefficient value infers that if the trade partner is a non-member of AKFTA, Indonesian exports of manufacturing products will go down by 22%, holding other factors constant. Thus, only the trade diversion effect occurs in this case.
In Column (2), coefficients of variable GDP are statistically significant at 1%. However, the signs for remoteness importer and the real exchange rate are not as expected. If the GDP exporter increases by 1 %, total exports will increase as much as 0.26%. Then, a 1% increase in the GDP importer will increase total exports by 1.03%. In this case, GDP positively impacts exports of primary products. Variables remoteness exporter is significant at the 1% level, and the sign is negative, in line with the theory. As a proxy for transportation cost, Indonesian exports will increase by about 3.5% when there is 1% increase in this variable. On the other hand, in contrast with the theory, the remoteness importer has a positive sign. If there is a 1% increase in these variables, then the exports of primary products will decrease about 33.9%. The export volume of primary goods will decline if the trade cost increases. In this case, Indonesia is geographically close to many trade partners, so the exports tend to be higher.
Moreover, in the case of trade openness, it has statistically significant coefficient and a positive sign. If there is a 1% increase in this variable, consequently, the primary product exports volume will go up 0.14%. The real exchange rate also has a negative sign, in contrast with the theory, even though the coefficient is significant. Holding other factors constant, if the real exchange rate of the Indonesian Rupiah to the currency of the partner country increases by 1%, Indonesian exports of primary products will decline by 0.67%. 2018: 161 -184 Additionally, the coefficient of fta1 and fta2 are significant. The positive coefficient value of fta1 infers that if the trade partner is a member of AKFTA, exports of primary products will increase by 46%, holding other factors constant. In this case, the effect of trade diversion is also positive, meaning that the exports volume for primary products to the non-member countries is increasing even though there is no schedule for tariff reduction with a non-member. The coefficient of fta1>fta, the coefficient value infers that the export of primary products will be higher if the trade partner is a member of AKFTA than nonmember countries. In other words, there is a case of import diversion effects.
In Column (3), coefficients of variable GDP are statistically significant at 1% except for dummy fta1. If GDP exporter increases by 1 %, total export will increase as much as 0.50 %. Then, a 1 % increase in GDP importer will increase total export by 0.68 %. In this case, GDP positively impacts export of natural-resource intensive products. Later on, in the case of trade openness, it has a significant statistical coefficient, and the sign is positive. So, this variable positively impacts the export of natural-resource intensive products. If there is a 1% increase in the variable, then the export of natural-resource intensive products will incline of about 0.16 %.
In the event of remoteness, the variable remoteness exporter is positive and significant. Thus, this variable has a positive impact on the export of natural-resource intensive products. If there is a 1% increase in the variable, then the export of natural-resource intensive products will increase by about 1.89 %. However, this result is not following the theory. The remoteness importer has a negative sign. As a proxy for transportation cost, if there is a 1% increase in these variables, then the export of natural-resource intensive products will decrease by about 0.02 %. The export volume of natural-resource intensive products will decline if the trade cost increases.
In the case of the real exchange rate, it also has a negative sign, in contrast with the theory, even though the coefficient is significant. Holding other factors constant, if the real exchange rate of the Indonesian Rupiah to the currency of the export partner country increases by 1%, the export of natural-resource intensive products will decrease by 2.15%.
The coefficients of fta1, however, change drastically insignificant. However, fta2 is significant at 1% level. Dummy fta1 has positive sign meaning that there is no evidence for trade creation effect between Indonesia and member countries for natural-resource intensive products. The coefficient sign of fta2 is negative, means that when the trade partner is a non-member of AKFTA, Indonesian export to this particular country will be less than those who are a member of AKFTA. The coefficient value infers that if the trade partner is a non-member of AKFTA, Indonesian export of natural-resource products will decline by 89 %, holding other factors constant. So, only the trade diversion effect occurs in this case.
In Column (4), coefficients of variable GDP are statistically significant except for trade openness variable that has significance level of 5%. If GDP exporter increases by 1 %, export of unskilled-labor intensive products will increase as much as 0.52%. Then, a 1 % increase in GDP importer will increase total export by 0.441 %. In this case, GDP positively impacts export of unskilled-labor intensive products. In the case of remoteness, both remoteness exporter and importer have a negative sign. As a proxy for transportation cost, if there is a 1% increase in these variables, then the export of Indonesia will go down to about 7.97 % and 0.02 %, respectively.
Later on, in the case of trade openness, the sign is statistically significant with the positive sign, in line with the theory. If there is 1% increase in this variable, consequently, the unskilled-labor intensive products export volume will increase by 0.06%. In the case of the real exchange rate, it has no significant coefficient, meaning that this variable has nothing to do with the export of unskilled-labor intensive products. Besides, the coefficients of fta1 and fta2 are also significant at 1% level, and both are negative. Dummy fta1 has negative sign meaning that there is no evidence of trade creation between Indonesia and member countries regarding unskilled-labor intensive products export. The fta1 coefficient value infers that if the trade partner is a member of AKFTA, Indonesian exports of unskilled-labor intensive products export will go down as much as 0.207 %. The coefficient sign of fta2 is also negative, means that when the trade partner is a non-member of AKFTA, Indonesian exports to this particular country will be less than those who are a member of AKFTA. If the trade partner is a non-member of AKFTA, Indonesian exports of unskilled-labor intensive products export will decrease by 1.04 %, holding other factors constant. As fta1<0, fta2<0 and fta1>fta2, this means that there are no longer trade creation effects and a total of import diversion on the export of unskilled-labor intensive products identified.
In Column (5), coefficients of all of the variables are significant, except for dummy fta2 that is significant at 5% level. For the primary variables of GDP, if the GDP exporter increases by 1 %, exports of technology-intensive products will increase as much as 0.01 %. After that, a 1 % increase in GDP importer will increase total export by 0.43 %. In the case of remoteness, the variable remoteness exporter is positive and significant. Thus, this variable has a positive impact on the exports of technology-resource intensive products. If there is a 1% increase in the variable, then the export of technology-resource intensive products will increase by about 0.01 %. However, this result is not following the theory. The remoteness importer has a negative sign. If there is a 1% increase in these variables, then the total exports of Indonesia will decrease by about 2.5 %. The export volume of technologyresource intensive products will decline if the trade cost increases.
The trade openness had a positive impact on total export volume. If there is 1% increase in this variable, consequently, the total export volume will go down 0.24 %. Additionally, the real exchange rate also has a negative sign, in contrast with the theory, even though the coefficient is significant. If the real exchange rate of the Indonesian Rupiah to the currency of the export partner country increases by 1%, exports to Indonesia will go down about 1.52%.
Besides, the coefficients of fta1 and fta2 are also significant, and both are negative. Dummy fta1 has negative sign meaning that there is no evidence of trade creation between Indonesia and member countries regarding technology-intensive products export. The fta1 coefficient value infers that if the trade partner is a member of AKFTA, Indonesian export of technology-intensive products export will go down as much as 29%. The coefficient sign of fta2 is also negative, means that when the trade partner is a non-member of AKFTA, Indonesian export to this particular country will be less than those who are a member of AKFTA. If the trade partner is a non-member of AKFTA, Indonesian export of technologyintensive products export will decrease by 11%, holding other factors constant. As fta1<0, fta2<0 and fta1<fta2, this means that there are no longer trade creation effects and a total of trade diversion or trade contraction on the export of unskilled-labor intensive products identified.
In Column (6), coefficients of all of the variables are significant at the 1% level with expected signs, except for the real exchange rate that has a negative sign and fta2 that is significant at the 5% level. For the primary variables of GDP, if the GDP exporter increases by 1%, total exports will increase as much as 0.61%. After that, a 1% increase in the GDP importer will increase exports of human-capital intensive products by 0.66%. In this case, GDP positively impacts trade.
Variables remoteness exporter is significant at the 1% level, and the sign is positive, in contrast with the theory. As a proxy for transportation cost, Indonesian exports will decrease by about 0.02% when there is 1% increase in this variable. On the other hand, in line with the theory, the remoteness importer has a negative sign. If there is a 1% increase in these variables, then the exports of human-capital intensive products will increase about 3.89%. The export volume of primary goods will decline if the trade cost increases.
Afterward, in the case of trade openness, it has a statistically significant coefficient. If there is a 1% increase in this variable, consequently, the total export volume will go up 0.23%. The real exchange rate is also positive coefficient and statistically significant. It means that this variable has a positive impact on the export of human-capital intensive products. If there is 1% increase in this variable, the export volume of human-capital intensive products will go up by 2.5%.
Later on, the coefficients of fta1 and fta2 are also significant at the 5% and 1% level, respectively. Dummy fta1 has a positive sign meaning that there is trade creation between Indonesia and member countries. If the partner country is a member of AKFTA, Indonesian exports of human-capital intensive products will go up by 21%, holding other factors constant. The coefficient sign of fta2 is negative, which means that when the trade partner is a non-member of AKFTA, Indonesian exports to this particular country will be smaller than to those who are members of AKFTA. The coefficient value infers that if the trade partner is a non-member of AKFTA, Indonesian exports of human-capital intensive products will decrease by 24%, holding other factors constant. As fta1>0, fta2<0 and fta1>fta2, both effects in human-capital-intensive products are identified.
Conclusion
This study highlights the inclusion of FTA dummy variables in a gravity equation to estimate the impact of AKFTA implementation, focusing on trade creation and trade diversion effects. All results show that for the variables of the gravity model, especially GDP exporter, GDP importer, and trade openness generate expected signs. Following the theory, these two variables are proven to affect Indonesian bilateral trade from imports and exports side positively. However, the variables remoteness exporter and remoteness importer vary depending on the commodity. For the real exchange rate, the sign is negative, in contrast with the theory.
In case of total export, there is weak evidence of trade creation but strong trade diversion effects from nonmembers. The results on total exports of manufacturing products, there is no evidence that the establishment of AKFTA increases the Indonesian exports from member countries. However, there is evidence of decreasing the total exports of manufacturing products from non-member countries. In the case of disaggregated data, trade creation effect has identified for primary products not only for the members but non-members as well. The results confirmed that reducing tariff barriers in AKFTA promotes total trade volume not only among member countries but also between member and non-member countries. In the case of naturalresources intensive products, only the trade diversion effect had detected. Unskilled-labor intensive products and technology-intensive products have negative impacts of trade creation, and the diversion effects had fully identified, while trade diversion outweighs trade creation effects concerning human-capital intensive products.
There are some policy implications. Firstly, Indonesian government should adequately investigate the impact of FTA on Indonesian trade since the effects might be beneficial or harmful. Secondly, since pure trade creation has detected for primary products, these products development will be beneficial in the future. Finally, Indonesian governments should strengthen other categories of manufacturing goods that have poor export performance. For future research, it is necessary to take into consideration more disaggregated data for specific commodities in Indonesia. In the meantime, the impact of trade facilitation, such as products standards, simplification of customs clearance procedures, may become interesting research. 
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